Genistein inhibits hepatocellular carcinoma cell migration by reversing the epithelial-mesenchymal transition: partial mediation by the transcription factor NFAT1.
To investigate the effects and mechanism of genistein on hepatocellular carcinoma. Cell counting kit-8 assays showed that genistein at 3, 6, and 9 µM had no significant cytotoxic effects on HepG2, SMMC-7721, and Bel-7402 cells. Cell scratch and Transwell assays identified that genistein inhibited migration of three cell lines. In three cell lines, genistein enhanced E-cadherin and α-catenin, but reduced N-cadherin and Vimentin at both mRNA and protein levels in a dose-dependent manner. Simultaneously, treatment with genistein suppressed epithelial-mesenchymal transition (EMT) induced by TGF-β. In HepG2 cells, genistein reduced mRNA, and protein expressions of nuclear factor of activated T cells 1 (NFAT1), Abca3, Autotaxin, CD154, and Cox-2. Phorbol 12-myristate 13-acetate (PMA) and ionomycin enhanced activity of NFAT1, reduced E-cadherin and α-catenin protein levels, and increased protein levels of N-cadherin and Vimentin. Transwell demonstrated that PMA and ionomycin reversed the migration inhibitory effects of genistein on HepG2 cells. In vivo, genistein inhibited the intrahepatic metastasis by reversing the EMT, which was correlated with reduced NFAT1 . Genistein inhibited hepatocellular carcinoma cell migration by reversing the EMT, which was partly mediated by NFAT1. The fact that EMT can be reversed by genistein may shed light on the possible mechanisms for its role in liver cancer therapy.